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UNITEID 

Ttiis invention relates40 an:improvement, in 
mechanism or apparatus fore forming a grip on 
a :tampon app]iCator tube o fcilitáte lio]ding of 
the tube. duringapp]icati0n of. the tampon. 
Ttie improved apparatus iS.especia]]y desirab]e 
although hot exc]usively so, in connecti0n with 
double tube tampon app]icat0rs wherein a tam- 
pon is .seated ii one end portion=of an app]i- 
cator tube.and an ejector tu.b 4S.seatAd: in:. the 
other end portion and. of suci ]enth tJaat it l0 
projects, beyond khe. adjacent.end« of the app]i- 
caor tube« Such. tampon-applicator is usua]]y 
ma.nipulated by ripping. an end :portii)n of the 
app]icator or outer tube between two=fihgers and 
pressing the ejector tubo inward]y wikh:.another 
fn]er of thesame hand: Tliis operation=isgreat- 
ly: facilitated: if provision, is  ruade, to prevent 
s]ipping- of : the  outer ube  from between the 
finers-and itis:f0r -the production of such a 
rippin surface that/the present apparatus is 20 
desined. 
The main objects, of the invention are to pro- 
vide aPparatus of an automatic character, which 
will successively separate applicator tubes from 
a batch thereof, apply fhe desired gripping sur- 
face f the tubes one by one and automatica]ly 
discharge the tubes with their gripping areas 
to.whatever type of receiver is preferred.. 
Another object is to provide grip forming means 
which wi]] operate automaticaI]y at very high 
peed-and. which wil] produce the desired grip- 
ping. area without removing:materia] from the 
app]icator tube, thereby to avoid the necessity 
for hand]ing, removed materia] while also pre- 
serving  high degree of, cleanliness in-the 
promises in which the apparatus is employed. 
A-further object of theinvention is to simul- 
taneously with the production,, of the above de- 
scribed finger g,ripping area,, to provide means 
whereby-the outer tube will .effectively friction- 
ally.grip the inner or. ejector tube so as to be ca- 
pable, of preserving the required assembled rela- 
tionship between the outer and inner tubes. It is 
atso an object oî the invention_' fo provide: 
paratus for performing the operations_indicated; 
which apparatus .is of s« simple andeasyto bui]d, 
maintain and operate characer, and. other ob- 
jects and advantages oï the invention wil] be 
understood by referring .to the f0]10wing-specifica- 
tion and: ccompanying drawings (5 sheets) in 
which .ttiere,is i]]ustrated a- machine embodying 
a- se]ected, form of the. invention: 
In- the drawings, 
Fig  1 is-a: side elevatin of..ç]ie se]ected ma- 
chine ;. 
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Fig. 2. is a plan; 
Figs. 3 and 4are perspectives:resPéctively of 
certain elements o£he.mechnism; 
Fig. 5 is a section on the Plane represented ap 
5 proximately by the line -:- :of-.Fig. 1; 
Fig. 6. is a sectiCn, corresponding/:to a  portion 
of Fig.. 5:but showing a changedPosion; 
Fig. 7 is a section on thCPÁane-represented 
approximatel2, by.. the. line - of Fig, 2 
Fi2". 8 is an ed  e]evation of: a.detafl ;. 
Fig. 9 is a perspective of another, detai]; 
Fig. 10 is a, cross section: on-the.p]ane repre, 
sented y the line 00. on Figs.. 1 and2- 
Fig. il is a cross section on a plane representéd 
i by the line  of g. i; 
Fig. 12is a cross,section on-,theplane repre- 
sented by e  line 22of Fig. 7 
Fig. 13ïs a cross section on e plane repre- 
sented. by the  le.  3  3: of .Fis: 2. and 5 
Fig. 14 ' is .  perspective illustati a ampon 
applicaor tube having: a, grip formed:théreen by 
the apParatus:shown in eoer, res. 
The mechanism, herein shown operates, on 
paper board tubes 2, (ee Fig: 141 which:.are: to 
 be prepared for use as parts: of:tampon' appli- 
cators: The tubes are of, substantially cFlindrical 
form and of substantialiy uform pre-cut le. 
The apParatus functions:t0produc:on ,anend 
portion 2' of each:.tue, aseries of utwardl pro- 
30 jecting, sharprpointed or,;sharp-edged nodes 
spurs  which.aff0rd:;anslipping.finger[grip 
on e tube: I addition-a,.mber of inar 
projecd nodesor:spurs-may also . be. formed as 
representd,at,4 in:Fig, 14' e inwardlF.pro- 
35 jecting.: parts 4 are. desirable: for: providing a 
friction grip on::anothei tube:, wich .is slidgble 
wiin the tube 2Jfer ejectig:,,tampon or oer 
memb,er.=from saidïtube 2. 
e  apparatus comprises a base ïof suitable 
40 construction, said base being so formedïas:.to 
provide spaced bearg:bosses.and.T either in 
integral par, ts:of:the:basé.orin brackCssecured 
to. th-e base. Inthls :instance, the:bearing.: parts 
 %re shox f0rmed in mbacket which "is-bDlted 
45 to the base 'andthe:.bearing 6]s an :upstanding 
portion.inteal  e :base 
e beaïing_bosses ' and.T:rotatáblysupport 
a. shaft 8. which, is contuously driven by a 
chain drive 9 or i  anF oter: suitable mger. 
50 Between the bearings .ïand ;" e shaft  ha 
mounted on it a ca sc having on. it a 
laterlly  Pojected.; face: cam : portion    : which 
ees:a°und:'a li%le'mere:thn onequater 
of/the circumferece of the disc;_ as  sown:: in 
5 Fig, I. This cam  actuatesï, mechanLsm for 
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controlling the feed of the tubes  from the hop- lower plate 21 will be moved into the chute so 
per and for positioning the tubes for the oper- as fo catch the stack of tubes  as they drop 
ation of instrumentalities which produce the past the withdrawing plate 2. If will be ap- 
spurs or nodes  and . parent from an inspection of Fig. 5 that the 
The tube feeding and positioning elements are 5 tubes cannot drop past the plate 22 until said 
carried by a slide block 2 which is horizontally plate is almost completely withdrawn ïrom the 
reciprocably slidably mounted on a pair of guide chute and that at that rime, the lower plate 27 
rods 13, 13, the latter being supported at their will extend across 'almost the entire width of 
ends in upstanding frame portions provided for the chute so as fo again trap the tubes. When 
that purpose as best shown in Figs. 2 and 5. The 10 the cam ! ! permits the spring 9 fo return the 
block ! 2 is reciprocated on said guide rods ! 3 by slide fo ifs normal position as shown in full lines 
means of a lever 4 which is pivoted inter- in Fig. 5, the plate 22 will enter between the 
mediate ifs ends as indicated af 5, on an ear or tube supported on the plate 27 and the next 
a bracket 6 which extends from a part of the overlying tube so that ail of the tubes in the 
base 5. One end of said lever 4 is provided 15 chute except the lowermost tube are again sup- 
with an upwardly projecting follet 17 which fits ported by the plat. The lowermost tube will, 

in a slot 8 provided on the under side of the 
slide block 2. Said slot 8 extends crosswise 
of the direction of movement of the slide b]ock 
12 so as fo permit relative shifting of the rolleï 20 
7 transversely of the direction of movement of 
the slide as required by the arcuate path of 
travel of the ro]ler 17 about the axis of the 
pivot | 5. 
A spring 9 stretched between a portion of 
the lever 4 and an anchor on the frame or base 
5 serres to norma]ly urge the lever to rock in one 
direction. The other end of the lever 4 is 
equipped with a follet 28 which engages the cam 
I! so that said cam is operative fo periodically 
rock the lever against the tension of the spring 
9 fo thereby retract the slide block 2 from 
the position in which if is norma]ly held by said 
spring 9. 
The s]ide block 12 has mounted on it an up- 
standing b]ock 2! which carries a knife-like 
plate member 22. Said plate member 22 is 
secured fo said block 2! through the agency of 
an arm 23 of a U-shaped mounting rnember 2 
(see Figs. 2, 3 and 5) which straddles a chute 
or guide-way 25 in which the tubes 2 move 
downwardly from a hopper 25a which may con- 
tain a batch of tubes or receive them one by 

of course, be permitted fo drop further down in 
the chute when the lower plate 27 is again 
completely withdrawn from the chute. 
In addition fo the separator plates 22 and 27, 
the slide 2 carries a tube positioning and clamp- 
ing device 23. Said positioning and clamping 
device comprises a stem or shank part 29, an 
intermediate widened part 36, and a head part 
25 3. The shank part 29 fits in a slot or recess 
32 in the top of the slide 12 and it is provided 
with a slot 33 through which a clamping bolt 3 
passes into threaded engagement with the un- 
deilying portion of the slide. The shank part 
30 29 is sufficiently elongated fo permit the mem- 
ber 23 to be adjusted relative to the slide as per- 
mitted by the slot 33, the bolt 34 being adapted 
fo clamp the member 28 in any se]ected position 
of adjustment. 
35 The intermediate portion 38 of the member 23 
is widened as best indicatid in Fig. 2 fo a width 
approaching the width of the separator plates 
22 and 27 so that said intermediate portion 38 
is also capable of supporting a tube in said chute 
40 as represented af 2a in Fig. 5. 
The head 3! of said member 28 has its front 
end provided with a V-shaped arched seat 35 
for cooPerating with an opposed V-shaped or 

one from tube forming or treating apparatus, arched seat 36 to grip a tube 2b in a predeter- 
The arra 23 of the said t-shaped member is ,5 mined position in which the spurs or nodes 3 and 
bolted as shown in Fig. 5 to the mounting block 4 are formed in the tube. Said head 3! is also 

2! and said separator plate 22 is screwed or 
otherwise secured fo the upper edge of said ar.m 
23. The other side arm 26 of said t-shaped 
member carries a second knife-like separator 
plate 27 which is secured to the bottom edge of 
said arm 26 by screws or otherwise. 
The chute or guide-way 25 is of generally rec- 
tangular form in cross section as will be seen 
from an inspection of Figs. 2 and 5, the chute 
being of an internal size which substantial]y 
corresponds to the length and diameter of the 
tubes 2. Preferably the size of the chute is such 
that the tubes will fall free]y by gravity through 
said chute. 
In the normal position of the slide block 2, 
the separator 22 is held in its inwardly disposed 
position as shown in Fig. 5 wherein it supports 
the over]Fing stack of tubes 2. When the plate 
22 is in its in position as shown in Fig. 5, the 
second separator plate 27 is in its out position 
as also shon in Fig. 5. The broad face walls of 
the chute 25 are suitably apertured or slotted as 

provided with a lower shelf-like extension 37 
which is operative fo receive the tube 2a when 
the member 23 is retracted with the slide 2 to 
5o the position illustrated in Fig. 6. As there 
shown, the tube 2a wfll bave dropped from the 
toP face oï the intermediate part 3] of the mem- 
ber 23 to said shelf 37 so as to be ready for lateral 
advancement into engagement with the seat 38. 
55 The seat 38 against which the tube is held by 
the head  is formed in a block 38 which is 
bolted to the base structure by a pair of bolts 
39 (Figs. 1 and 5). Said block is also provided 
with a slot or recess 48 which receives the shelf 
0 or tongue part 37 of the movable head when the 
latter is in ifs most advanced position as fllus- 
trated in Fig. 5. A suitable cover 4! is mounted 
on a portion of the block $8 and serres to en- 
close the zone of operation of the arm 2 and 
65 separator plate 27. 
To prevent the tube 2b from following the 
presser head 3! back fo tube receiving position, 
a pair of pawls or detents 42 (see Figs. 4 and 5) 

indicated, fo permit the passage of the plates are pivoted for movement in recesses cut in the 
22 and 2 transversely through the chute as in- 70 supporting part of the block 36. Said recesses 
dicated, said plates being of somewhat less traverse the vertical face of the upper part of the 
width than the horizontal length of the chute, block and also extend as shown at 43, horizon- 
When the cam ! ! rocks the lever 4 fo retract tally in the under face of the block to receive 
the slide block 12, the upper separator 22 will, the pawl in approximately horizontal position 
of course, be withdrawn from the chute and the 75 as shown in Fig. 5. The pawls are, of course, 
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moved::' fo;, this: horizontal, position. b: the tube. 
positioning head 3! when the:-tater:is,advanced, 
fo. çube: holding position; as shown, in Fig: 5. 
Wiien:. the head«is:retract ed::the, pawls, are.per- 
mitted,:toç graitte:.to-:their«verticl, position as 
showçin igs=. 4::and.6: Tlie-. movement, of- the: 
pwlsfrom:orizontal to vertical positions fol- 
lows the-rtracting movement of the head 3  at 
sucka:rae:that::the ..ends .of the çawls are opera- 
tie::to«enggetheç tube 2b to prevent the latter 
fr0m«foll0wing;the retracting:head., whereby:when 
thehead -is: flF::etracted, fo the: position shown 
in'... 6ç.the:tube/2; ill. gravit'ate  downwardly 
throgh: an:opening.provided»in=the base. A 
stable :receing conveyor :or chute: (not.shown) 
is;z.of"rcose: to :b positioned for.receiving and: 
conducting:the tubes.from :the apparatus as the 
tubez are:discharged thefrom:. 
Wle:the tubes::re :held-in the 'position. 
cerainçinstrumentaii£ies : are.::advanced, to op.¢r- 
ati;potionrelatlk'e:to an :end portion of:the 
tube;:v«hereby the'ontwardly and;inadly pro- 
J ecting ::spurs-are:formed:: ese :insentali, 
ties comprise a plate  slidabl.mountedin . ways 
; 6 providedor:that:urpose in::a:pat' of :the 
bas:5.  Sstable keeper: , .: 
the:base-0r holding«.the plate or-carriage 
place insid:waym... 
The: carriage« 4 :: is . pro'¢ided with: 
depending/:ears 4 for pivotally receivingone end 
rtio.of:a:connecting. rod:or lik 9: theother 
end of. which: is.:p£voted:bn a. crnk pin   carried 
by a.diSc 5:" Said: disc is..foed 
tegral part of a cam disc 2 which bas a-hub 
3 mounted on said shaft . 
Therotation:of the.crank  .will, of course, be 
imparted:y.the2ii:9to the:carriage4 :which 
will::accordgly= reciprocate: in the: said ways 
The;canriage::4ïhas secm'ed to it as indicated 
at.a block 55 :hich:-is:bored. out as shown 
a::6$;:.to receiveïa bushing or. sleeve 6: Sid 
bushingosleeveThas a reduced diameter end 
portion-5 which extends into- a bore 9 in a 
seprately f0med.-member 6" which is secured  
by one'ormore bol such as 6] to thesaid car- 
riage- immediatel adjacent one end of. the 
block:. eshoder formed on thesleeve 
incident to-the-provision ofthe aforesaid re- 
duced diameter endportion .i seated agait a 
face of, the member 6 e 
A  plurality:of.-bars.62» one of which is shown 
in- Fig: 9,  are-positioned , around -a rod 63.-which 
is:s}idablyseated:dn, the .bore ofthe bushing . 
Said bars .a-re  more or: less. wedge shaped in a 
transverse:.sectiòn-as.shòwn in Fig. 11,. so-that 
whenassembled in'side-tosiderelation they fo 
a.. substantilly:, complete cylinder about said rod 
63' The:::bars62:areprovided witl recesses4 
and-  whch - form.annular, recesses in the-. as- 
sembled bars and rubber or other suitable elastic 
material collars 6 and 6:are.respecti-velF seated 
in said recesses.:64, nd 6: Said. elasticcollars 
are ofsuck normaldiameter., that: they :yetdingly 
hold the.bars-64 in :closed: position about the rò 
6/as.illustrated in'Fige11. 
The :front:or:outër: ends«of::said; bars 6 are 
recessed as indicatèd at' 63ç.. an(} the- recessed 
faces  of : these end- portions:: are. provided wt 
pricking::pins,- such  as :represented a-t gin-Figs: 
7 and 9. e bars 6 are adapted to be expanded 
from .closed position about::the rod 3- so asto 
cause the:pricMngpjns 69to outwrdly:pric the 
tube:end porons:to:fo:.the. outwardly: pro 
jectg.ndes;:or:spurs : as::best sho:i Fig,( : 75 

Tb maintain..the birs-62».againat :circumferen_ 
tial':movemen,:sbouI; the: rod:63 :and' fo. provide 
bearing;suracesforpivotaL rnovement by which 
the: bars ae:eanded, the front end" of the 
5 sleeve::S is::provided:: with aL series of radially 
extendingv-sapednotchs .0 and:the adjacent 
ends:of:thebhrs:areprovided with V-shaped ends 
as indicated at L (Eg: 9) . 
It will:be eenthatas an incident to recipro- 
10 cating/.movemen  of/the carrier plate 4 with 
its attachedmembers. 66 and.6,, the sleeve  
andVthebars:62 çwill.be correspondingly moved. 
Thcarrier p!ate:eeA,: its:members  and 6and 
the:brs:6:and.parts associated therewith are 
15 sh0wnAn:retracted position:in.Egs., l/and 2 but 
inadvanced çsiion ing.. 7 e latter showing 
the: par,t as:-they appear, when the tube pricking 
°perabnis::being«perfomed: At :its front end, 
thè ròd 6Sis.provided witha  reduced:diameter 
20 extension:: 2-on which: there is  seated a gde 
member 3;the«$rontendçof.wchis bevelled as 
short= af :4o. facflitate:entrance of-the member 
ino=the djacent endof:a'ube 2 held in the posi- 
tionb:of Fig: 5f The opposite endofthe guide 
25 3»is prodedith:a::seri.of V-shaped: recesses 
orseats:lS:in"a:.:bevelled.face of the member l. 
The:freeends .of the-bars62are provided with 
suiably.; peinted-/ ends l to confo to the 
V-shaped.::grooves 16 and:aride therein as an in- 
0 cident to relative .lngitudinal movement be- 
teen: said.bars-6 and. the rod  with its  
tached guide-member: 3. It will be seen that 
incldCt-: fo such rlati.vë movement the free ends 
o:the :bars:«will-ride outwardly in the diverg- 
35 ing-seats::75to, thereby effCtexpansion of the 
adjacent:end:portï0ns:of:the bàrs 62 t0 effect the 
tubeprickïng'as shown in .g.. 7. The rubber 
collars66and are' of"course stretched ïnciden 
to such expanding movement of the.bars 2 and 
0 serve:to effectreturn-movement.0f the bars when 
the:ltter:are :moved/:longtudinally away from 
the member «upon return of the parts from the 
positiun:shown in Fig:7 to the stating position 
shown.in.Figs.:.l, and 2: 
.5 Te.rod'63"extends£hough the sleeve 53 and 
has itS outer.en'd.:slidably, mounted in an up- 
standing ear:16 omed on an extenaon portion 
6aofthe: slide:a;. The slidably mounted end 
of e.rod'l:ïs equipped -with a clevis . A bell 
, crank $ bas the:free-en-d of: ene arm pivoted a 
indiated=at:19.to said:Clevis:and the free end of 
its:other:am::providedwith, a.roller. which is 
adapted t:be::engagedby the hump 2a. on the 
camion: in:.Fig: 1 the:parts.are shown in their 
:,5 stating :oretracted:position so that the follet 
:appears»:spaced:fom:.the path of travel of 
thecam hump:62abut.:it.will be understood that 
when th::-parts: are: adanced .to the position 
shown in. Fig: 7; said .roller 8 will be disposed 
00 in operative relation to the cam so that said cam 
hump:2a:wiH act:torock thebell crank 8 in a 
cloclwise:diection-as-shown-in ..g:-1, whereby 
the:;rod:6a]vl be moved) rearwardly, thereby 
causing -the. guide :element  on the :other end 
of:the rod: fo:enter between- thec adjacent ends 
of;the bars 6l:to:effëct: expansion thereof as 
shaw.n::in;- Fig- 7: This 'rearward movemen of 
theròd::6 :and:ide . occurs during a rime 
teal :in::hich.the.:slfde  .and the parts car- 
riedthereby: including..said pricking bar 6, 
are substantially:a-rest: This. occurs when the 
cranl pinc5ds:disposed, in:approximately dia- 
metricallF: opposed: relation to : the position in 
whh:it.»issho-in: g«; 1/andthe - crank- pin is 
OEov.ng:mainly, traneel:.of the'direction of 
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sliding movementimparted to the plate 8§. The 
cam hump 82a is relatively narrow in the direc- 
tion of its travel so that the rod 83 and expander 
or guide 74 is held in the expanding position 
shown in Fig. 7 only momentarily and is almost 
immediately reiraiied by contraction of the tub- 
ber sleeves 86 and 67. Whatever slight recipro- 
cating movement may be imparted to the slide 
48 and to the pricking bars 62 by the continuous 
movement of the crank pin is insignificant in 
respect of any bearing on the pricking action 
of the prick point @9. In any event, the tubing 
2 being of relatively soït and easily deïormable 
material may yield slightly if necessary fo per- 
mit any slight endwise movement of the rod 
and pricking bars 62. The conical shape of the 
pricking points @9 serves also fo permit slight 
lateral movement of the points during inward 
movement or retraction thereof without signifi- 
cantly distorting the material of the tubes 2. 
A spring 68 disposed around the rod 63 and 
under compression between the ear 76 and a 
collar 66 secured to said rod serves to restore 
the rod and its expander head 73 toits normal 
uosition relative to the pricking bars @2 as soon 
s permitted to do so by the movement of the 
cam hump 82 past the follet 66. Engagement 
of the clevis 77 with the ear 7@ determines the 
limit of movement of the rod 63 under the ex- 
pansive force of the spring 86. 
In the apparatus herein shown there are pro- 
vided sixteen pricking bars @2 so that a corre- 
sponding number of rows of outwardly project- 
ing spurs 3 are formed, most of the bars @2 being 
provided with three prick points in a row. This 
number of pricking bars and pricking points may, 
of course, be varied as desired fo provide a greater 
or smaller number of nodes or spurs 3 on the end 
portion of the tube 2. 
In the mechanism shown, provision is made 
for also producing the inwardly projecting nodes 
or spurs 4 and in this instance three such 
waid projections are formed, each replacing one 
of the outwardly projecting spurs 3 so that in 
the finished product the spurs appear in neatly 
arranged rows spaced uniformly around the cir- 
cumference of the tube. While if is hot nec_essar_y 
that the inward projections be located in the nor- 
mal position of an outward projection, this is 
desirable for appearance purposes. 50 
For producing the inwardly projecting spurs, 
there are provided in this instance three arms 
7, each pivotally mounted intermediate ifs ends 
a indicated at .8 in the slide carried member 
6 (see Figs. 2 and 7). The front ends of said 55 
arms are each provided with a pricking punch 
 which may be adjustably mounted in the end 
rortion of the arm and located in selected posi- 
icn of adjustment by suitable set screws 9. The 
opposite end of each arm 87 is provided with a 60 
rolter 9f (see Figs. 1 and 2) which bears on a cam 
sleeve 62 carried by the rod 63. Said cam sleeve 
bas an intermediate conical portion 93 .whereby, 
when the rod 63 and cam sleeve 92 are moved 
endwise by the cam .82, the conical cam sleeve 65 
portion will effect spreading of the follet carry- 
ing ends of the arms 67 to thereby move the 
prick carrying ends into tube pricking position 
as shown in Fig. 7. Springs such as shown 
, are stretched between the adjacent arms $7 70 
in such a manner as to resiliently hold the follet 
carrying ends thereof in operative engagement 
with the surface of the sleeve cam 9. Hence, 

will also be restored to their open position as 
shown in Figs. 1 and 2. 
If will, of course, be observed that the external 
pricking arms 67 move in unison with the in- 
5 ternal pricking arms 62 so that all of said arms 
are simultaneously brought into operative rela- 
tion to the tube 2 which is held in operative 
position as already explained. Simitarty t_he 
transerse movement of the pricking ends of 
10 said arms 62 and 87 is simultaneously effected 
incident to longitudinal movement of the rod 63 
as effected by the cam 62. While the infernal 
pricking arms @2 are forming the external spurs, 
the outer arms 67 are also forming the internal 
15 spurs in positions which would otherwise nor- 
lnally be occupied by one of the external spurs. 
When the pricldng arms and the expander 
head 7 are moved endwise into operative rela- 
tion fo the tube 2, said tube is held against cor- 
20 responding endwise movement by engagement 
with a wall or stop 9 which may conveniently 
be in the form of a transparent plate element 
suitably supported ïrom the base 5 of the ma- 
chine as shown in Fig. 1. 
25 The mechanism is wholly automatic in its op- 
eration, requiring no attention from an operator 
except to see to it that the hopper 25a is con- 
tinuously supplied with tubes to be treated. The 
operation is quiet and if displaces but does hot 
30 remove any tube material so that there is no 
problem of waste handling and disposal. 
Various changes in the described structure 
may be ruade without departing from the in- 
vention. 
35 We claim: 
1. In apparatus of the class described, means 
ïor holding a tube in predetermined position, a 
reciprocating carrier, a rod mounted on said car- 
rier for reciprocating movement therewith and 
so as to be longitudinally movable independ- 
entty thereof and in the direction of ifs recipro- 
cating movement, a plurality of punch bars ex- 
tending lengthwise of said rod and substantially 
radiatly therefrom, resflient means normally 
holding said punch bars in contracted relation- 
ship to each other around said rod, outwardly 
pïojecting punches carried bY end portions of 
said punch bars, an expander carried by said rod 
outwardly of the punch carrying ends of said 
punch bars, the adjacent ends of said punch bars 
being provided with angularly disposed end por- 
tions and said expander having angularly dis- 
posed portions for engaging said punch bar end 
portions for effecting expanding movement of 
said punch bars relative to each ottaer and rela- 
tive to said rod as an incident fo endwise move- 
ment of said rod independently of said carrier, 
and means for effecting such independent move- 
ment of said rod in predetermined timed rela- 
tionship to the reciprocating movement of said 
carrier. 
2. Apparatus according fo ctaim 1, wherein 
there is associated with said punch bars an ex- 
,ternal punch bar which is mounted on said car- 
rier for reciprocating movement therewith and 
for rocking movement transversely of the length 
of said rod, and wherein said rod and e.'ternat 
punch bar are provided with interengaging means 
for effecting predetermined rocking movement of 
said external punch bar at ,the same rime that 
the other punch bars are epanded. 
3. Apparatus of the class described, comprising 
means for holding a tube in predetermined posi- 

when the rod 63 and sleeve cam are retracted tion, a carrier mounted for sliding movement in 
by the spring ,66, the external pricking arms 87 75 the direction of the length of said tube, a rod 
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mounted on said carrier for unttary movement 
therewith and also so as %o be longitudinally 
movable Independently of said carrier, said car- 
rier being provided with a support in which said 
rod is slidably mounted for said independent lon- 
gitudinal movemen% a plurality of punch bars 
disposed around said rod and having punches 
extending outwardly from the outer surfaces of 
end pot.tions thereof, said support and said punch 
bars having interengaging fulcrum means about 
which said punch bars are rockable, an elastic 
sleeve surrounding said punch bars adjacent said 
fulcrum means and recessed into both said sup- 
port .and said punch bars to thereby interconnect 
the saine for said imitary movement, resilient 
means nomally maintaining said punch bars in 
contracted condition around said ïod, an ex- 
pander carried by said rod and engageable with 
portions of said punch bars to effect movement of 
the saine outwardly from said rod, means for 
moving said carrier, rod and punch bars as a unit 
from an inoperative position into operative posi- 
tion relative to a tube held in said predetermined 
position and in which .operative position the 
punch carrying portions of said bars are disposed 
within said tube, and means for actuating said 
rod and expander hereon independently of said 
carrier .and punch bars fo effect said outward 
movement of the punch bars when the latter are 
disposed within said tube as aforesaid. 
4. Apparatus of the class described, comprising 
means for holding a tube in predeterlnined posi- 
tion, a carrier mounted for sliding movement in 
the direcoEon of the length of said tube, a rod 
mounted .on said carrier for unitary movement 
therewith and also so as 4o be longitudinally mov- 
able independently of said carrier, said carrier 
having a sleeve mounted thereon in which said 
rod is slidably mounted for said independent lon- 
gitudinal movement, a plurality if punch bars 
dispsed around said rod in radial relation there- 
to and having punches extending outwardly from 
the outer surfaces of end portions thmof, said 
sleeve being ,provided on one end wi.th a series of 
radially extending grooves and said punch bars 
being provided with ,end portions fitted in said 
radial]y extending grooves to hereby position the 
punch bars around the rod as aforesaid, means 
interconnecting said punch bars and carrier for 
simulaneous movement in the direction of move- 
ment of the carrier while also permitting said 
punch ba tobe moved laterally, resilient means 
normally maintaining said punch bars in con- 

10 
tracted condition around sald rod, an expander 
carried by said rod and engageable with portions 
of said punch ,bars to effect movement of the 
saine otwardly from said rod, means for moving 
5 said carrier, rod and punch bars as a unit from 
an inoperative position into operative position 
relative to a tube held in said predetermined po- 
sition .and in which «perative position the punch 
carlTing portions of said bars are disposed withln 
l0 said tube, and means for actuating said rod and 
expander thereon independently of said carrier 
and punch bars to effet «aid outward movement 
of the punch bars when the latter are disposed 
within said tube as aforesaid. 
15 5. Apparatus of the class described, comprlsing 
means for holding a tube in predetermined p0si- 
'bion, a carrier slidable in the direction of the 
length of said tube, a punch bar carried by said 
carrier so .as tobe ,thereby movable into tele- 
20 scoped relation to said tube, actuating means for 
effecting lateral movement of said punch bar 
when the latter is in said telescoped relation to 
the tube to .thereby cause said punch .bar to enter 
said tube so .as fo pressa portion thereof into a 
'25 projection extending laterally from the wall of 
said tube, said actuating means and the means 
for effecting movement o said carrier being such 
as .to also free the .punch bar from the tube and 
withdraw the. saine from said telescopic relation 
thereto so as to free he .tube for discharge from 
30 the appartus, and a continuously mdving crank 
and a .counecting rod connecting said crank to 
said carrier to effect reciprocation of bhe latter as 
an incident to rotation o said crank, said actuat- 
ing means for effecting lateral movement of said 
35 punch bar being timed to actuate said punch bar 
when said crank is moving mainly transversely of 
the direotion of reciprocation imparted to said 
carrier. 
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